The growth and performance of 24 nursery pigs fed a fungal cultivation of Rhizopus oligosporus (RO) was evaluated in a 28-day feeding and digestibility study. Nursery pigs average start weight of 5.62 ± 0.35 kg were provided ad libitum access to a corn-soybean diets containing three levels of RO, 0, 10, or 20%. Diets were formulated to be isocaloric and isolysinic, and contained the digestibility marker titanium dioxide. There was no difference in pig performance based on dietary inclusion of RO fungus. However, total tract DE was improved when feeding RO. Altogether, these data indicate that Rhizopus oligosporus cultivated on distillers stillage and bioproducts can be used in nursery swine diets with no negative effects on performance.
Introduction
Corn used in ethanol production competes directly with its use as animal feed. Corn ethanol plants in the US currently have a production capacity of 14 billion gallons of ethanol per year. The main byproduct, distillers dried grains (DDG), is now commonly used in livestock feed rations. However, DDG has shortcomings in its nutritional value. The dry-grind corn ethanol process grinds corn, adds water and enzymes to break starches down to sugars, and then ferments the sugars with yeasts to ethanol. The ethanol is recovered by distillation, but it leaves about 6 gallons leftovers per gallon ethanol after distillationknown as stillage. Part of this is recycled directly as backset, but most is centrifugally separated into distiller's grains and thin stillage. Thin stillage contains biodegradable organic compounds, sufficient micronutrients and is somewhat acidic, which makes thin stillage an ideal feedstock for fungal cultivation such as Rhizopus oligosporus (RO). Rhizopus oligosporus cultivation removes about 60% of the organic material, including the suspended solids and even more of some specific substances that are undesirable for recycling. Then the fungal pellets can easily be harvested as a food-grade organism, rich in fat and protein, and specifically has a high content of the important amino acids lysine and methionine (Table 1) . Additionally, this fungal biomass is rich in phosphorus, chitin, chitosan and βglucans. These latter three compounds found in fungal biomass also provide desirable health benefits to animals via antioxidant and antimicrobial mechanisms. Thus, this value added byproduct may be a suitable feed ingredient for swine nutrition. Therefore, the objective of this study was to evaluate the use of RO supplementation in nursery pig diets on growth performance and total tract digestibility.
Materials and Methods
All procedures were approved by the Iowa State University Intuitional Animal Care and Use Committee. Twenty four gilts were selected based on body weight (5.62 ± 0.35 kg), separated into individual pens and randomly allotted to one of three dietary treatments. In a cornsoybean base diet, the treatments included: 1) 0% RO, 2) 10% RO or 3) 20% RO (n=8 pigs/trt). The diets were formulated (Table 2) to be isocaloric and isolysinic, and contained 0.5% titanium dioxide (digestibility marker) and were formulated to meet or exceed swine NRC nutrient requirements (1998) . Each pig was allowed to acclimate to the pen and diet for one week. All pigs were fed ad libitum and had free access to water at all times. After the acclimation period, pigs and feeders were weighed weekly and weight of feed presented and feed disappearance recorded for each animal. Thereafter, pig body weight gain, feed intake and feed efficiency were calculated for 28 days. Total tract fecal samples were collected at week four over a two day period, pooled and homogenized within pig. Feed and fecal energy, nitrogen, protein and phosphorus were determined by proximate analysis. Apparent total tract digestibility coefficients (ATTD) and digestible energy (DE) was then calculated for each diet. Results were analyzed using PROC MIXED of SAS (SAS Inst. Inc., Cary, NC).
Results and Discussion
Irrespective of dietary inclusion of RO, there was no difference in pig ADFI (P=0.97), ADG (P=0.94) or G:F (P=0.55) over the four week nursery period (Table 3) . Proximate analysis of feed and fecal samples yielded the following apparent total tract digestibility coefficients for 0% RO, 10% RO or 20% RO, respectively ( 
